Liquid crystals are substances which combine properties of both liquids and solids. To investigate the structures and slructurai defects of liquid crystals, freeze fracturing of these gel-Like substances has been performed successfully for many years. In the TEM the structures of the different types of liquid crystals have been investigated and the results confirmed the earlier investigations using polarizing light microscopy. These TEM studies extended the knowledge of structures and structural defects of this fascinating state of matter. However, freeze fractures were only carried out on liquid crystals which form around or below room temperature.
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Some liquid crystals form upon the addition of a solvent to a crystal (so called iyotropic liquid crystals') while others form upon heating of a crystalline structure (so called thermotropic liquid crystals). In the last few years we did some research on the pharmaceutical drug fenoprofen. This drug is able to form both types of liquid crystal. Lyotropic liquid crystals of fenoprofen form at room temperature on the addition of water. The viscosity of this liquid crystal was low, comparable to that of a pharmaceutical cream, so there were few difficulties in performing freeze fracture. However, the thermotropic mesophases had a much higher viscosity and they only lormed upon heating either the sodium salt of fenoprofen 10 temperatures above 105'" C.
To perform freeze fracture of the liquid crystal of the sodium salt, we olaced the crystalline drug on a copper sample holder and heaied the sample and the upper part of the sample holder on a Kofler heater bench (C ReicheM AG) to various temperatures between 125' C and 145' C. (The temperature was chosen to be a bit higher than the transformation temperature.) The sample was allowed to equilibrate for 10 minutes at the final temperature.
A pair of tweezers were brought to the same temperature and were used to put the upper sample holder onto the liquid crystalline sample.
Once the upper sample holder had been put onto the sample, the sample was transferred as fast as possible (using the same pair of tweezers) ANYONE CAN SERVICE YOUR SEM, BUT...
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• to a maximally preheated Cryo-Jel (ca 90" C) and was immediately frozen in liquid propane. To perform successful freezing, the amount of sample should be as small as possible. In fact, maybe one out of ten attempts was successful, while nine out of ten times the upper and lower sample holder separated. In later experiments we used nitrogen slush to perform the fast freezing with the same success, provided the pair of tweezers was heated to the same temperature as the sample. The freeze fracture was then carried out in a freeze-etch machine (BAF 400, Balzers) at -100° C and at a vacuum of 5 X 10' bar
To produce a ptatinum/carbon replica, a 2 nm thick plalinum shadowing layer was evaporated at a 45 degree angle and then a 20 nm thick layer of carbon was evaporated at a 90 degree angle.
The repiicas were cleaned with chloroform/methanol (1:1 (v/u) and water). Replicas on uncoated grids were viewed with a TEM {EM 300, Phillips) at 80 kV While the viscosily of the sodium salt of fenoprofen was already high, the viscosity of the calcium salt in the liquid crystalline state was even higher, so that the liquid crystal in this case had a more solid than liquid appearance. We were not able to perform fasl freezing when we heated the sample to temperatures only 10-30" C above the transition temperature. We noticed however that the viscosity of the sample decreased when the sample started lo decompose at about 250 C. From hot stage polarising lighl microscopy it was known that the liquid crystals were still present during the decomposition, so we performed the same procedure as described above to achieve the fast freezing, only this time with the sample heated to 250 C. Fast freezing was possible and the first TEM micrographs of Ihis type of (hermotropic liquid crystals could be made. • 
